I. INTRODUCTION Transition metal oxides such as molybdenum oxide (MoO,) have been widely studied for application as catalyst, electrochromic and energy storage devices, and chemical sensors. MoO , crystallites have layered structures with an orthorhombic structure and are an n-type semiconducting with a band gap of 3.2 eV in its bulk form. Its sheet resistance is in the order of 1010 Q*m at room temperature. MoO, is a highly reactive material that can easily be reduced at elevated temperatures, making it an excellent candidate for gas sensing applications. Despite its promising properties as a catalyst, only recently has it attracted interest as an active element for gas sensing applications. MoO, have been found to be very sensitive to various gases such as NO, NO2, CO, H2and NH3 [1] [2] [3] [4] [5] .
Thermal evaporation is one of the most widely employed techniques for depositing nanostructured thin films [7] . The melting point of MoO, is less than 800°C, making it an attractive material for thin film deposition by thermal evaporation. MoO, nanostructured thin films posses increased sensitivity comparing with their bulk counterparts due to large surface to volume ratio, Debye lengths (which is comparable to their lateral dimensions) and their greater level of crystallinity reduces possible instabilities [8] . In Prior to depositing the nanostructured MoO, on the SAW transducers, a number of deposition trials were conducted in a cylindrical oven with a center temperature in a range from 400°C to 900°C. The samples were placed in a location where the ambient temperature was approximately 100°C to 200°C less than the temperature at the center of the furnace.
In this vapor-solid mechanism, the shape and the size of the MoO3 nanorods are dependent on the crystal orientation of the substrates, as well as the reaction parameters during the deposition process. The SEM micrographs (Figs. 3 and 4) indicate that the shape of the crystallites of these nanostructures strongly depend on their location in the furnace and the temperature. The platelet-like MoO3 nanoplates were grown on LiTaO3 substrate with a well-defined crystalline orientation, as shown in Fig 3. An SEM image of the nanostructured thin film that was chosen as the sensitive layer is shown in Fig 4. This film was deposited at a temperature of 400°C. Its structure consists of fine connected plates, whose surface to volume ratio was the largest of all the films deposited. The low deposition temperature utilized for this film is also important, as at high temperatures the LiTaO3 substrate loses its piezoelectric properties. 
III. RESULTS
After the deposition of the thin films, the sensor was placed in a multi-channel gas system and exposed to different concentrations of H2 gas. The dynamic performance of the sensor at different concentrations of H2 at 265°C is shown in Fig 6 
IV. CONCLUSIONS
In summary, vapor transport has been employed to synthesize crystalline MoO3 nanostructured thin films from MoO3 powder. Such films were deposited using a vaporsolid process on a 360 YX LiTaO3 device to develop a gas sensor. The senor was tested for different concentrations of H2 gas in synthetic air at elevated temperatures in the range of 200 to 4000C. A large and stable response to H2 was obtained. This work shows the potential of the MoO3 nanostructure for the development of gas sensitive thin films.
